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Date: November 4, 2015 

To: Rob Jammerman, PE 

From: Beau J. Willert, EIT  

 (Reviewed by Roy E. Lewis, Jr., PE) 

Re: Bridlestone Estates  -  

 New Channel 100-year Flow Determination  

Triad Job No.: 13-097 

Copies To: File 

 ____________________________________________________________________________  

 

The purpose of this memorandum is to summarize the inputs and assumptions for the modeling of the 

100-year flow associated with the area tributary to the proposed on-site new channel/culvert (fish-

passage), that parallels 116
th

 Avenue NE underneath the entrance to the proposed Bridlestone Estates 

site. This memorandum will also cover the flows calculated and the updated design in order to 

accommodate the analyzed 100-year flow. The calculations will be memorialized in revisions to the 

Bridlestone Estates Preliminary Plat Technical Information Report issued on December 15, 2014. A final 

copy of the Technical Information Report will be provided with the final engineering plans and will 

include this memorandum along with the associated inputs, assumptions and calculations.  

 

After review of the Yarrow Creek Basin Report Card found in the City of Kirkland 2014 Surface Water 

Master Plan, and examination of the existing topography provided by King County iMAP, it was found 

that the total basin tributary to the proposed fish-passage was 343.8 acres, producing a 100-year storm 

flow of 96.9 cubic feet per second. This tributary basin is a mixture of Roads, Forest and Existing 

Residential Areas. The current impervious/pervious area assumptions are provided below. Please refer 

to the Tributary Area Exhibit attached at the end of this memorandum. 

 

Per the 2009 King County Surface Water Design Manual (2009 KCSWDM), Table 3.2.2.D Percent 

Impervious Coverage For Existing Residential Areas on page 3-28, the following impervious coverages 

were determined.  

 

• Residential Area #1: 42% Impervious Coverage 

o 11.1 acres, 40 Dwelling Units, 3.6 Dwelling Units/Acre 

 

• Residential Area #2: 38% Impervious Coverage 

o 1.8 acres, 6 Dwelling Units, 3.3 Dwelling Units/Acre 

 

• Residential Area #3: 15% Impervious Coverage 

o 39.9 acres, 28 Dwelling Units, 0.7 Dwelling Units/Acre 
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• Residential Area #4: 20% Impervious Coverage 

o 18.9 acres, 26 Dwelling Units, 1.4 Dwelling Units/Acre 

• Residential Area #5: 30% Impervious Coverage 

o 19.3 acres, 46 Dwelling Units, 2.4 Dwelling Units/Acre 

 

• Bridlestone Estates: 25% Impervious Coverage 

o 17.6 acres, 35 Dwelling Units, 2.0 Dwelling Units/Acre 

 

Existing major Roads include: 

 

• NE 60
th

 Street from 116
th

 Avenue NE to just west of 126
th

 Avenue NE.  

 

• Half of 116
th

 Avenue NE from just north of NE 60
th

 Street to the sound edge of the Bridlestone 

Estates. 

 

• Roadways in Existing Residential Areas are included in the 2009 KCSWDM Table 3.2.2.D Percent 

Impervious Coverage Calculations. 

 

As stated above, the total basin area was a total of 343.8 acres. After analyzing each area land-use 

coverage the information was input into the King County Runoff Time Series (KCRTS) Version 6.0. The 

input from KCRTS is attached to the memorandum for reference.  

 

After the 100-year annual peak flow was determined, Manning’s Equation for channeled flow was used 

to define the necessary capacity of the fish-passage. It was found that a 2-foot tall by 12-foot wide 

bottomless fish-passage would provide the capacity needed to pass the 96.9 cubic feet per second, 100-

year storm event.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Bridlestone Estates – Triad Job #: 13-097 

Proposed Culvert Tributary Basin – 100-year Peak Flows 
 

 

 

100-year Peak Flow for a Tributary Basin of 343.8 Acres = 96.85 cubic feet per second 

 

 



City of Kirkland, WA
Bridlestone Estates

November 2, 2015

Tributary Area Exhibit
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TOPOGRAPHY SOURCE: KING COUNTY IMAP



 





 


